reported in a wide variety of laboratory, domestic, and wild anima1s.I Stress as a result of weaning, overcrowding, poor sanitation, shipping, and corticosteroid administration often precedes outbreaks of Tyzzer's d i~e a s e .~ Asymptomatic carriers are suspected oftransmitting the organism to susceptible individuals.' Although natural interspecies transmission has not been demonstrated, environmental contamination with B. piliformis spores from rodent and rabbit feces has been suggested as a source of infection.* The proposed pathogenesis of Tyzzer's disease involves an oral route of infection resulting in a primary enteric infection with local proliferation of the organism, especially within the jejunum, ileum, and cecum. Dissemination via the portal circulation results in infection of other tissues, especially the liver. Lymphatic invasion has been proposed as the source of intestinal smooth muscle infe~tion.~ There is a distinct tropism for certain cell types, such as intestinal epithelium, hepatocytes, myocardium, and intestinal smooth muscle, although the mechanism of this cellular tropism is unknown. In vitro production of cytotoxins by B. piliformis has been demonstrated and is the likely cause of the necrotizing lesions. 8 The marked lymphoid depletion observed in this puppy is compatible with lymphoid destruction resulting from a previous viral infection or improper development of the immune system. Similar lesions occur following infection with canine distemper virus or canine parvovirus-2 in dogs and combined immunodeficiency syndromes as seen in Arabian foals and severe combined immunodeficient mice. l o In this puppy, severe immunosuppression may have resulted in a more widely disseminated infection than is typically seen in canine Tyzzer's disease, or the infection may have been due to a particularly virulent biovar. Lesions compatible with active canine distemper virus or canine parvovirus-2 infections were not evident. An antemortern fecal enzyme-linked immunosorbent assay for canine parvovirus-2 antigen was negative. Canine Tyzzer's disease typically occurs in 5-7-canine distemper virus infection; immunosuppression has been suspected in other Intracranial lipomas are rare benign growths that have been described in humans and several animal species. In humans, they are often clinically silent and most common in the midline, especially over the corpus callosum, in which case they are usually associated with partial or complete agenesis of this structure.6 Lipomas of the central nervous system have been observed in the pig, horse, cow, dog, rabbit, and Furthermore, a lipoma in the brain ofa humpback whale (Megaptera novaeangliae),lo a lipoma associated with meningocele in a bovine calf,3 and more recently an intracranial ossifying lipoma in a juvenile pig12 have been reported. Intracranial lipomas, "lipomatous" hamartomas, and choristomas have been described in several mice strains, with a predominance in C3H/HeJ, C57BW6J and BALB/c m i~e . I .~ These lesions are rare in mice, with an incidence of 0.0 1 g0/07 (total study population of 77,4 10 mice). In humans, intracranial lipomas are in general clinically recognized in infancy, at puberty, or in young and middle-aged adults.2,6J1 In ani- Fig. 1 . Brain; rat. Intracranial lipoma in the meninges adjacent to the third ventricle, between the stria medullaris thalami and the dentate gyrus, is surrounded by a thin fibrous capsule. HE. Bar = 230 pm. mals, they occur at any age,3.10.12 and intracranial lipomas have been reported in mice between 1 week and 2 years of age.',' The present report provides the first description of an intracranial lipoma in the laboratory rat.
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The intracranial lipoma was an incidental finding in a 17-week-old female Wistar control rat that was euthanatized at the end of a toxicologic study. The macroscopic examination of the brain was unremarkable. The brain was fixed in 10% neutral formalin and embedded in paraffin, and 4-5-pmthick coronal sections were stained with hematoxylin and eosin (HE) and reticulin or were used for immunohistochemistry. Immunohistochemical reactions were performed for glial fibrillary acidic protein (GFAP), myelin basic protein (MBP), the 200-kd neurofilament subunit (NF), and vimentin. 9 The histologic investigation revealed the presence ofa welldemarcated lipomatous nodule (approximately 0.6 x 0.4 x 0.3 mm) in the brain, extending from the posterior part of the lateral septal nucleus to the meninges adjacent to the third ventricle, between the stria medullaris thalami and the hippocampal dentate gyrus (Figs. 1, 2) . The frontal part of the nodule consisted of mature, round to polygonal adipose cells, without delineating capsule. No histologic alterations were observed in the adjacent brain parenchyma (i.e., lateral septal nucleus). Immunohistochemical investigation did not reveal any demyelination (MBP), neuronal and/or axonal degeneration (NF), or astroglial proliferation (GFAP). The presence of scattered GFAP-positive astrocytes, a few found in between the adipose cells, and of some MBP-and NFpositive nerve fibers, present among the adipose cells, suggested that the lipomatous growth did not induce compression of the surrounding tissues.
At the posterior level (Figs. I , 2) , in the meninges adjacent to the third ventricle, the lipomatous tissue was predominantly composed of mature adipose cells and a few scattered mast cells and was surrounded by a thin fibrous capsule. The capsule was partly attached to the stria medullaris thalami (Figs. 1, 2) , and a few irregular collagen fascicles, containing Fig. 2 . Brain; rat. Same area as Fig. 1 ; higher magnification. Mature adipose tissue surrounded by a fibrous capsule is partly attached to the stria medullaris thalami. There are irregular collagen fascicles (*) and one small blood vessel. The ependymal layer of the third ventricle is well preserved. HE. Bar = 82 pm.
one small blood vessel (Fig. 2) , were noted in the adipose tissue in that area. Gomori's silver stain for reticulin revealed a fine interstitium, consisting of a delicate and strongly argyrophil network, among individual adipose cells. Interstitial tissue expressed vimentin positively. There was minimal compression of the dentate gyrus (Fig. 1) and the stria medullaris thalami (Figs. I , 2 ) without evidence of degeneration or infiltration of the adjacent tissues, where slight astroglial (GFAP positive) proliferation was noted.
The histologic characteristics of the present case were similar to those of other cases reported in humans and animals.2.G8.to Intracranial lipomas consist mainly of characteristic mature adipose cells, with or without a fibrous capsule, and a variable amount of collagen. In addition, the presence of nonlipomatous tissue is not unusual: neurites and occasional ganglion cells, glial tissue, striated and smooth muscle fibers, cartilage, fibro-osseous tissue, calcifications, leukopoiesis, and a variable number of blood vessels have been described in intracranial l i p o m a~.~. ' .~.~.~~.~' As in most previously reported cases, in the present case there was no evidence of invasion or malignancy. However, infiltration of the right acoustic nerve by fat cells was observed in a lipoma of the right cerebellopontine angle.' The majority of intracranial lipomas are found near or in the midline of the brain and are closely connected with the leptomeninges and the cisternal spaces. 1-3.6-8.12 In addition, intracranial lipomas may be associated with other intra-and/or extracranial malform a t i o n~.~-~.~. * .~~ In this rat, the lipoma was found near the midline of the brain in the leptomeninges adjacent to the roof of the third ventricle, and no additional abnormalities or malformations were noted.
Intracranial lipomas are usually regarded as congenital benign lesions of maldevelopmental ~r i g i n .~-~.~. ' l . l~ However, their histogenesis remains uncertain, and it is still controversial whether they represent hamartomas or true neoplasms. With respect to the presence of nonlipomatous ele-ments within intracranial lipomas, the terms hamartoma, lipomatous hamartoma, and choristoma have been used by some authors.'J,' One researcher recommended that the term "lipoma," implicating a neoplastic character, be abandoned. The authors of a recent review of a large series of intracranial lipomas suggested that these lesions probably represent congenital malformations resulting from abnormal persistence and maldifferentiation of the meninx primitiva during the development of the subarachnoid cisterns." They concluded that intracranial lipomas were congenital malformations rather than hamartomas or true neoplasms. However, in the recent World Health Organization (WHO) classification of tumors of the central nervous ~y s t e m ,~ the term lipoma is still used: lipomas are classified under mesenchymal, nonmeningothelial tumors and described as "a mass of fully differentiated adipose tissue, with or without a minor component of fibrous or vascular tissue." However, a malformative basis is implied by the finding of nonlipomatous tissue or by an accompanying developmental abnormality.
With respect to the localization of the lesions and the histologic and immunohistochemical findings, we consider the lipomatous growth in the brain of this rat to be of malformative rather than of neoplastic origin.
